Male germ-line cells are at risk following direct-injection retroviral-mediated gene transfer in utero.
The recent observation of vector sequences in the semen of men undergoing clinical gene therapy for hemophilia has highlighted the need to evaluate the risk of inadvertent germ-line transduction in a clinically relevant animal model. In the present study, we used three different approaches to investigate whether the germ line is at risk of inadvertent alteration following in utero retroviral gene transfer in the clinically relevant, random-bred sheep model. First, we conducted breeding studies. All organs from the 10 resultant offspring were devoid of proviral DNA, suggesting that the germ line had not been altered. As a second approach, we performed PCR on gradient-enriched, forensically purified sperm cells from in utero-transduced rams. The purified sperm cells from 6 of 19 of these rams were PCR positive for provirus, providing compelling evidence that the germ line had been transduced. As a third approach, we performed immunohistochemistry on sections of the testis from in utero-transduced sheep. Numerous somatic cells and very low levels of germ cells within the male reproductive tissues were transduced. In conclusion, our analysis on over 3 x 10(9) sperm cells suggests that the direct-injection approach employed in these studies may result in the inadvertent transduction of very low numbers of male germ cells.